ABSTRACT. Macrofossils of terrestrial plants have been picked from a sediment core taken in Lake Lobsigen, a small lake on the Western Swiss Plateau. The sediments were previously analyzed for pollen composition, plant and animal macrofossils, and stable isotopes. Plant macrofossils were selected near pollen zone boundaries in Late Glacial and early Postglacial sediment for 14C dating by AMS. In the same lake carbonate and gyttja (aquatic plant) samples were dated by decay counting. The dates on terrestrial material are generally younger than those on carbonate and gyttja, ie, material reflecting the 14C/C ratio of dissolved bicarbonate in lake water. This is probably due to a contribution of dissolved limestone carbonate and thus a somewhat reduced 14C/C, ratio in the lake's water (hard water effect).
INTRODUCTION
It is important for Quaternary biologists to know the correlations between biozones and chronozones. A problem with dating of lacustrine sediments by the 14C technique is the influence of allochthonous carbonate on the carbonates and water plant remains in the sediment. One way to avoid this hard water effect and to establish chronozones with material reflecting atmospheric 14C concentration is to date recognizable macrofossils of terrestrial plants in sediments. This approach is hampered by the scarcity of sample material.
A suitable technique for measuring 14C/12C ratios on small samples is accelerator mass spectrometry (AMS) . The sample sizes used to obtain the AMS results presented here ranged from 0.5 to 3mg of plant material.
MATERIALS AND METHODS
Sediment cores from the small, closed basin of Lobsigensee (47° 02' N, 7° 18' E), 514m asl, were investigated. The first studies on this lake were made by Haeni (1964) , which also yielded the first 14C date on gyttja from the Bolting period. Detailed studies of pollen assemblages, insects, mollusks, and stable isotopes have also been performed on this lake (Ammann et al, 1983) . Aquatic plant remains (gyttja) were 14C dated by conventional decay counting and results were published by Ammann (1984) .'4C dates of carbonates have not yet been published. Pollen zone boundaries of two cores drilled for this study were identified through pollen analysis; the cores were then sampled for remains of terrestrial plants (mainly fruits of birch trees). The material was washed in diluted hydrochloric acid and dried. The samples were burned in a closed system as described by . The CO2 obtained was converted into amorphous carbon required by the AMS technique according to the system developed by . The AMS measurements were made at ETH Zurich (Bogaard, 1983 ). In our study, the horizon was dated on three cores from two different locations in the lake (Cores LQ160a,b and LQ170d) with a mean age of 10,940 yr. Results are shown in Table 4 together with ages of other reference horizons given by Welten (1982) as a modification of the scheme of Mangerud et al (1974) . They obtained their mean values by dating a number of samples of various materials. Agreement between these is good and no questions are raised about the reliability of the macrofossil dates. The age obtained for the early Bolling period is remarkable. Our measurements indicate 12,500 yr instead of 13,000-13,300 yr as expected from the chronozones of Mangerud et al (1974) and Welten (1982) . A similar age (12,490 yr) for the early Bolling was reported by Mielke and Muller (1981) , who also used terrestrial plant remains which they dated by conventional decay (Ammann, 1984) . Results are in same order as in Figure 1 . Bogaard (1983) counting. However, they found a marked age step from 13,355-12,760 yr within a short distance in the Oldest [)ryas pollen zone, suggesting that the atmospheric 14C level might have fluctuated at that time. It will be interesting to continue the study of this early period.
The data in Figure 1 . The constant age level through the Preboreal needs further confirmation by extending tree-ring measurements and reconstructing changes in carbon cycle dynamics. Some information on this question might arise from a program to reconstruct the history of ocean circulation described by Broecker et al (1984) .
A similar sequence of constant 14C ages is observed during the Bulling (Fig 1) , with a mean age of 12,415 yr (4 samples). Mielke and Muller (1981) Another interesting application of macrofossil dates is comparison with dates on materials like carbonate through which the history of carbonate influx into the lake can be reconstructed to some extent.
The application of AMS 14C dating to macrofossils found in lake sediments provides a useful tool for paleobiologists as well as climatologists.
